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Recent research has yielded encouraging, yet inconsistent findings concerning the validity and reliability of
predicting maximal oxygen uptake (V
.
O2max) from a graded perceptually regulated exercise test (PRET).
Accordingly, the purpose of the present study was to revisit the validity and reliability of this application of
ratings of perceived exertion (RPE) using a modified PRET protocol. Twenty-three volunteers (mean age,
31 ± 9.9 years) completed four counter-balanced PRETs (involving two 2-minute and two 3-minute bouts
administered over 9 days, each separated by 48 hours) on an electromagnetically braked cycle ergometer
and one maximal graded exercise test. Participants self-regulated their exercise at RPE levels 9, 11, 13, 15
and 17 in a randomized order. Oxygen uptake (V
.
O2) was recorded continuously during each bout. The V
.
O2
values for the RPE ranges 9–17, 9–15 and 9–13 were extrapolated to RPE 20 using regression analysis to
predict individual V
.
O2max scores. The concordance of the predicted and actual V
.
O2max scores and the trial-to-
trial reliability of the predicted scores were analyzed using the limits of agreement (LoA) technique. The LoA
between actual (41.5 ± 8.0 mL·kg−1·min−1) and predicted V
.
O2max scores for the RPE range 9–17 were 
−2.6 ± 10.1 and −1.3 ± 7.4 mL·kg−1·min−1 (2-minute bout) and −1.0 ± 9.2 and 0.2 ± 7.2 mL·kg−1·min−1
(3-minute bout) for trials 1 and 2, respectively. Reliability analysis yielded LoA of −1.3 ± 9.2 mL·kg−1·min−1
(2-minute bout) and −0.8 ± 5.7 mL·kg−1·min−1 (3-minute bout). The modified PRET provided acceptable and
repeatable estimates of V
.
O2max, suggesting its application in environments where maximal tests are inappro-
priate, and is worthy of further investigation. [ J Exerc Sci Fit • Vol 7 • No 2 • 122–128 • 2009]
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Introduction
The utility of ratings of perceived exertion (RPE) as a
means of self-regulating exercise intensity has been the
subject of many investigations over the last three de-
cades (e.g. Buckley et al. 2000; Kang et al. 1998; Eston &
Thompson 1997; Marriott & Lamb 1996; Dunbar et al.
1992; Ceci & Hassmen 1991; Chow & Wilmore 1984;
Smutok et al. 1980), principally due to its potential to
facilitate exercise training that is considered to be both
safe and beneficial (in health and fitness terms). More-
over, the application of RPE in this so-called produc-
tion mode lends itself to the regulation of exercise
intensity in non-clinical environments, which lack the
availability of sophisticated laboratory-based monitor-
ing procedures.
On the basis that a body of evidence has confirmed
the validity of perceptually regulated exercise in differ-
ent modes of exercise, attention has recently been
afforded to examining the merit of applying such exer-
cise for predicting maximal oxygen uptake (V
.
O2max). In
the first of four recently published studies on this theme,
Eston et al. (2005) demonstrated that amongst a small
group (n = 10) of active, young males, V
.
O2max values 
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predicted from a discontinuous, submaximal, percep-
tually regulated (or guided) exercise protocol involving
5×4-minute bouts incrementally from RPE 9 to 17, were
at worst within ± 6 mL·kg−1·min−1 of actual V
.
O2max
values measured during an exhaustive cycle test. The
authors concluded that whilst further validation studies
were warranted, their findings had formed the basis for
a perceptually regulated exercise test (PRET) that could
be used amongst groups for whom maximal exercise
testing was undesirable. Accordingly, the next three
papers report on similar studies in which methodolog-
ical manipulations of the PRET were introduced. In
particular, these manipulations focused on the length
of the exercise bouts (2, 3 or 4 minutes) and the con-
tinuous/discontinuous nature of the PRET protocol. In
the study by Eston et al. (2006), active males (n = 10)
and females (n = 9) engaged in four PRETs that now
involved repeat trials of 2- and 4-minute bouts of con-
tinuous cycle ergometry. While their conclusions were
generally supportive of the criterion validity of the
PRET, specifically it was suggested that the 2-minute
bout protocol was superior to the 4-minute one.
A subsequent investigation (first published online
in 2007) among sedentary males (n = 13) utilized a
PRET incorporating incremental cycling bouts lasting
4 minutes, but this time interspersed with 4-minute
periods of active recovery (Eston et al. 2008). Though
the findings revealed that the best agreement between
predicted and actual V
.
O2max values in this situation
(± 9.9 mL·kg−1·min−1) was less than that in the previ-
ous studies, the authors suggested that this was owing
to the low fitness and sedentary nature of the partici-
pants. A further study by Faulkner et al. (2007) com-
pared the validity of the PRET among active and
sedentary males and females during cycle ergometry
exercise. The protocol design comprised a continuous
3-minute PRET across five RPE intensities (9, 11, 13,
15 and 17). The principal finding was that the predic-
tive accuracy of their protocol was not moderated by
the activity status of the participants. Importantly,
Faulkner et al.’s (2007) study also highlighted factors
that might impact upon the possible success of PRETs,
such as whether the prediction model should extend
to RPE 19 or 20, or exclude data from the bouts at RPE
15 or 17.
It is evident that albeit in its infancy, research
addressing the success of PRETs in predicting V
.
O2max
has been confounded by methodological manipula-
tions. In addition, the details of the standardized
instructions for employing the RPE scale in production
mode have not been presented in these studies, and it
is our view that this needs to be resolved. Accordingly,
we were encouraged to revisit the initial validation 
scenario and make refinements to the methodology.
Therefore, the purpose of this study was to examine
the validity of an improved submaximal PRET for pre-
dicting V
.
O2max. In addition, we set out to quantify the
reproducibility of these predictions on a test–retest basis.
Methods
Participants
Sixteen healthy male (mean age, 29.2 ± 9.6 years; mean
body mass, 75.4 ± 12.4 kg; mean height, 173 ± 24 cm)
and seven female (mean age, 36 ± 9.8 years; mean body
mass, 70.4 ± 9.4 kg; mean height, 163 ± 12 cm) volun-
teers were recruited from a university population and
local fitness club to take part in the study. After receiv-
ing oral and written explanations of the study, all par-
ticipants gave their written consent to participate. Prior
to each testing session, participants also completed a
pre-test health status questionnaire. Ethical approval for
the study was granted by the University of Chester’s
Faculty of Applied and Health Sciences Research Ethics
Committee.
Procedures
The study utilized a repeated measures design in which
each participant was required to attend the laboratory
on five separate occasions (48–72 hours apart): four
times to perform a discontinuous, submaximal PRET,
and one further occasion to perform a graded exercise
test (GXT) to exhaustion (V
.
O2max). The PRETs involved
repeated protocols with 2-minute or 3-minute bouts
performed in a counterbalanced manner (to off-set
order effects). The V
.
O2max test did not precede the four
PRETs since it was considered that this would provide
a familiarization to the full perceptual range of the RPE
scale which would not be experienced by populations
for whom this protocol will be particularly useful (e.g.
clinical or sedentary). All exercise testing was conducted
on an electronically braked cycle ergometer (Lode
Corival; Lode BV, Groningen, The Netherlands) at a
cadence maintained in the range of 50–80 rpm. All
data on the cycle’s display screen (such as the power
output and heart rate [HR]) were obscured from view
at all times. Oxygen uptake and HR were recorded
constantly during each exercise session via breath-by-
breath online gas analysis (Oxycon; Jaeger Erich GmbH,
Höchberg, Germany) and a Polar wireless chest strap
(Polar s810i; Polar Electro Oy, Kempele, Finland) linked
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to the gas analyzer. An automated gas and volume cal-
ibration was performed prior to each testing session in
accordance with the manufacturer’s guidelines.
Submaximal perceptually regulated exercise 
test (PRET)
Immediately preceding each PRET, participants were
presented with the 6–20 RPE scale (Borg 1998) and read
out a set of instructions for its application during the
exercise trial. These instructions are novel and were
written by two of the authors in an attempt to reflect
the use of the scale in this study, that is, in its produc-
tion rather than its estimation mode. Specifically:
“During the following exercise, I want you to regulate
(adjust) the intensity by your overall perception, or feeling,
of the level of exertion. You will determine how hard it feels,
but I will give you targets to reach.
I want you to use this rating scale [show Borg 6–20 scale]
to help you adjust the exercise intensity to certain levels (rat-
ings) that I will prescribe for you. You will instruct me to
increase or decrease the intensity (resistance). You can see
on the rating scale that number 6 is an intensity that means
no exertion (effort) at all, whilst number 20 means a maxi-
mal effort. The numbers in between these extremes repre-
sent different levels of effort. For example, number 9 means
a very light effort; for a normal healthy person it is like walk-
ing or cycling at a comfortable pace for quite a while.
Number 13 means the exercise is getting somewhat hard,
but it still feels OK to continue. Number 17 means exercise
that is very strenuous. A healthy person can still go on, but
he/she really has to push him/herself as it now feels “heavy”.
Number 19 is an extremely strenuous exercise level; for many
people, this is the most strenuous exercise they have ever
experienced.
Look at the scale and familiarize yourself with the num-
bers and words. When we are ready to begin, I’ll ask you to
exercise at a level that matches one of the numbers on the
scale. You will be given some time to adjust the intensity
until you reach a level that you feel (perceive) matches that
number. Please focus on your overall feelings, not just your
legs or breathing. Then you will exercise at that level for
2 minutes [or 3 minutes].
After this first bout, I’ll let you rest for a short while and
then I’ll give you another target number to exercise at. This
may be a higher or lower number than the first one. You will
then instruct me to adjust the exercise intensity as before, to
match the new number and exercise at that level for another
2 minutes [or 3 minutes]. After another short rest, I will ask
you to repeat this procedure three more times at different
effort levels.
Please be aware that I do not have any expectations
about your performance during the session and remember
that my main interest is that you use your own feelings of
effort to control the exercise intensity.”
Following this, each PRET protocol required participants
to regulate their exercise intensity to match five RPE
levels (9, 11, 13, 15 and 17) prescribed by the investi-
gator in an individually randomized order. Participants
commenced cycling at a light resistance (50 W) and
continued for 5 minutes before being instructed to
produce an exercise intensity equivalent to the initial
effort rating selected by the investigator. The exercise
intensity was then adjusted by the investigator accord-
ing to the participants’ instructions using the control
panel on the cycle. Participants were given up to 3
minutes to adjust the exercise intensity to their satis-
faction (which matched the prescribed level), at which
time their expired air was recorded for either 2 or 3
minutes (depending on the particular PRET they were
engaged in). One minute into the recording, participants
were asked to verify their selection and, if necessary,
were allowed a final refinement of the self-regulated
intensity. At the end of the bout, the exercise resis-
tance was removed and the participant was instructed
to continue pedalling slowly for 3 minutes. This proce-
dure was repeated for the other four RPE levels. The
mean oxygen uptake and HR during the final 30 sec-
onds of each RPE level in all bouts were calculated.
Graded exercise test (GXT)
The GXT required participants to perform a light 
5-minute warm-up (on the same electromagnetically
braked cycle used for the previous four PRETs), followed
by an incremental continuous protocol starting at 50 W
and increasing by 50 W every 3 minutes until volitional
exhaustion. The establishment of V
.
O2max for each par-
ticipant was evaluated by the criteria set out by Bird &
Davidson (1997) and confirmed if any four of the fol-
lowing criteria were met: subjective fatigue and voli-
tional exhaustion, a plateau in V
.
O2, RPE of 19–20, HR
within ± 10 beats of age-related maximum, lactate
> 8 mmol·L−1 and respiratory exchange ratio > 1.15.
Data analysis
Following a check on the normality of their distribu-
tions via the Shapiro-Wilk test, descriptive statistics
(mean ± SD) were computed for V
.
O2 values across all
five exercise trials. In the manner of Eston et al.
(2005), individual linear regression analyses were per-
formed on each participant’s five V
.
O2 values (from
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RPE levels 9, 11, 13, 15 and 17) to predict their GXT
determined VO2max at an RPE of 20 using the equation
V
.
O2max = a + b (RPE 20). Additionally, for comparative
purposes, the same analysis was conducted on trun-
cated RPE ranges, that is, on V
.
O2 data generated from
RPE 9–13 and RPE 9–15. The agreement between the
criterion V
.
O2max values and the predicted values from
the PRET were calculated with the 95% limits of agree-
ment (LoA) technique (Bland & Altman 1986). The LoA
technique was also employed to assess the reproducibil-
ity of the V
.
O2max predictions from trial 1 to trial 2, with
the addition of the intraclass correlation coefficient,
calculated via a two-way mixed effects model for
absolute agreement. All data analyses were conducted
using SPSS version 14.0 (SPSS Inc., Chicago, IL, USA)
for Windows, and alpha was set at the 0.05 level.
Results
The mean V
.
O2max from the GXT was 41.5 (± 8.0)
mL·kg−1·min−1. Relative V
.
O2 values are presented in
Table 1 at each RPE level across two trials for both the
2-minute and 3-minute bouts. Individual zero-order
correlations from the regression analyses of RPE 
and V
.
O2 (bouts 9–17) all exceeded 0.90, except one
(r = 0.65; 2-minute, trial 1), and were typically ≥ 0.94.
The correlations based on bouts 9–15 exceeded 0.83,
except one (r = 0.31; 2-minute, trial 1), whereas those
based on bouts 9–13 were all > 0.42. The means of the
predicted V
.
O2max values for each PRET were not signif-
icantly different (p > 0.05) to the criterion V
.
O2max value
(see Table 2).
The 95%LoA statistics (bias±1.96×SDdiff), calculated
on the basis that the errors (differences) were found to
be normally distributed and homoscedastic (Bland &
Altman 1986), were superior for the full RPE range
(9–17) than for the truncated ranges, and narrowest in
the second trial of the 3-minute PRET (Table 2).
The statistics in Table 3 show the reproducibility of
predicted V
.
O2max calculated from the full data set (9–17),
and the 9–15 range is better in the 3-minute PRET than
in the corresponding 2-minute bout, as reflected by
higher intraclass correlation coefficients and narrower
LoA. Expressed as a proportion of the overall mean of
the two trials, the random (within-subjects) error in the
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Table 1. Oxygen uptake values (mL·kg−1·min−1) across two trials for 2-minute and 3-minute perceptually regulated exercise
tests*
2-min bout 3-min bout
Trial 1 Trial 2 Trial 1 Trial 2
RPE
9 11.4 ± 3.0 11.5 ± 2.9 11.0 ± 2.5 11.6 ± 2.9
11 15.4 ± 4.5 15.7 ± 3.4 14.9 ± 2.6 15.2 ± 3.6
13 19.4 ± 4.5 21.1 ± 4.9 20.9 ± 4.2 21.6 ± 5.0
15 25.7 ± 6.7 25.9 ± 6.4 26.5 ± 5.7 27.0 ± 6.0
17 31.9 ± 8.7 32.5 ± 7.7 31.5 ± 7.7 33.1 ± 8.8
Criterion V
.
O2max 41.5 ± 8.0
Predicted V
.
O2max 38.9 ± 10.7 40.2 ± 9.6 40.5 ± 10.4 41.3 ± 9.9
*Data presented as mean ± standard deviation. RPE = ratings of perceived exertion; V
.
O2max = maximal oxygen uptake.
Table 2. Validity of the PRET predicted V
.
O2max values calculated for three RPE ranges*
RPE range
9–17 9–15 9–13
95% LoA (mL·kg−1·min−1) 95% LoA (mL·kg−1·min−1) 95% LoA (mL·kg−1·min−1)
Exercise trial
Trial 1 (2-min bout) −2.6 ± 10.1 −4.6 ± 11.2† −7.4 ± 14.4†
Trial 2 (2-min bout) −1.3 ± 7.4 −2.6 ± 10.7† −3.8 ± 12.2†
Trial 1 (3-min bout) −1.0 ± 9.2 −1.1 ± 10.7 −0.5 ± 19.3
Trial 2 (3-min bout) −0.2 ± 7.2 −0.4 ± 10.8 −0.8 ± 15.1
*Data presented as mean ± standard deviation; †significant bias (p < 0.05). PRET = perceptually regulated exercise test; V
.
O2max = maximal oxy-
gen uptake; RPE = ratings of perceived exertion; LoA = limits of agreement.
9–17 RPE range (3-minute bout) equates to a worse
case variability of up to ± 14%. The corresponding 
statistics for the truncated ranges of 9–15 and 9–13
were ± 26% and ± 36%, respectively.
Discussion
The modified PRET used in the current study has pro-
vided data that reinforce the validity of predicting
maximal oxygen uptake from submaximal, perceptu-
ally regulated exercise. Our optimal estimates of V
.
O2max
(within ± 7.5 mL·kg−1·min−1 of criterion values) are
higher than those reported in the original study (Eston
et al. 2005) but superior to those in subsequent inves-
tigations (Eston et al. 2008; Faulkner et al. 2007; Eston
et al. 2006). Whilst this finding might be due to our
development and manipulations of the PRET, it is 
possible that differences between the samples of par-
ticipants could also be responsible. However, it is antic-
ipated that the merit of this study will be manifest in
future research and applications of the PRET, such as
in prescribing individualized training/rehabilitation
programs.
Participants in the current study demonstrated
individually and as a sample (see Table 1) that they could
successfully regulate their exercise intensities across a
broad range during the 2- and 3-minute PRETs. The
finding that the participants could do this with exercise
bouts that were not incrementally prescribed, as in
previous investigations (Eston et al. 2008, 2006, 2005)
is impressive. For one participant, the strong linearity
of the RPE–V
.
O2 relationship was not demonstrated in
the first 2-minute PRET only, though this was likely
due to the novelty of the experience since the correla-
tion between RPE and V
.
O2 exceeded 0.91 in the three
subsequent PRETs. Moreover, the observation that
everyone was able to apply the scale appropriately
reassures us of the value of providing the revised
instructions prior to each bout. In the same vein,
amending the PRET to provide the opportunity for par-
ticipants to verify or adjust their self-selected intensity
1 minute into each bout was seen to be a useful inclu-
sion as over half (52%) of them elected to do so in one
or more of the bouts. Of those who did, adjustments 
of 7.0 ± 2.6 W (trial 1; 2-minute), 6.5 ± 5.3 W (trial 2; 
2-minute), 6.7±6.2W (trial 1; 3-minute) and 2.8±5.8W
(trial 2; 3-minute) were made. In most instances, the
adjustments were made during the higher intensities
(RPE 15 and 17), and more often during the longer
bouts.
In relative terms, the “acceptability” of the predic-
tions of V
.
O2max from the current PRET (2-minute or 
3-minute) sits well with those generated from the few
previous studies of this kind. Comparable data involv-
ing other modes of exercise do not exist, and compar-
isons with other submaximal predictive methods, such
as those that are reliant on HR responses, are compro-
mised by the tendency of researchers to use bivariate
correlations or tests of mean difference to quantify 
the criterion validity of their methods. Had we been
reliant on this statistical approach, then we would be
advocating without hesitation the virtue of our 9–17
submaximal protocol (as the correlations between pre-
dicted and actual values were 0.89–0.94). However, by
appropriately taking notice of the size of the within-
subject agreement between estimated and actual
V
.
O2max values, the interpretation of validity has to be
more measured. Researchers are meant to decide 
a priori what constitutes an acceptable level of agree-
ment when addressing issues of validity and reliability,
whether this is based on clinical significance—to 
provide a treatment or not (Bland & Altman 1999,
1986)—or analytical goals, such as whether the agree-
ment is close enough for the method to be of practical 
use (Atkinson & Nevill 1998). Arguably, therefore, our
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Table 3. Reliability of V
.
O2max predictions across two trials for 2-minute and 3-minute perceptually regulated exercise tests at
three RPE ranges
RPE range
9–17 9–15 9–13
ICC
95% LoA 
ICC
95% LoA 
ICC
95% LoA 
(mL·kg−1·min−1) (mL·kg−1·min−1) (mL·kg−1·min−1)
Exercise trial
2-min bout 0.90 −1.3 ± 9.2 0.80 −2.0 ± 11.9 0.70 −3.6 ± 13.5†
3-min bout 0.96 −0.8 ± 5.7 0.93 −0.7 ± 7.3 0.77 −0.3 ± 15.2
*Data presented as mean ± standard deviation; †significant bias (p < 0.05). V
.
O2max = maximal oxygen uptake; RPE = ratings of perceived exer-
tion; ICC = intraclass correlation coefficient; LoA = limits of agreement.
optimal estimates of V
.
O2max are suspect if the researcher
or practitioner is pursuing absolute accuracy from the
PRET. However, the estimates are superior to or no
worse than those reported for other submaximal pre-
dictive tests, such as the classic Astrand cycle test
(Nevill & Atkinson 1997) and the Chester step test
(Buckley et al. 2004). Moreover, if the focus is on
reproducibility and the need for a method that can be
used for monitoring changes in aerobic capacity due
to interventions, then our data are more trustworthy.
For 95% of our sample, the second 3-minute PRET
yielded estimates that were at worst approximately
6 mL·kg−1·min−1 higher or lower than the equivalent
first PRET. For approximately 68% of the sample, a ref-
erence range described by the so-called “typical error”
calculation (Hopkins 2000), the trial-to-trial agreement
was three times as good (approximately 2 mL·kg−1·
min−1). In order to demonstrate a “real” (i.e. non-ran-
dom) change in V
.
O2max, therefore, a difference of at
least 3, and preferably 7 mL·kg−1·min−1 would be
necessary. Changes of such magnitude are, depending
on the training status of the individual, likely to be
observed with suitable training among healthy
(Bouchard et al. 1999) and cardiac (Swain & Franklin
2002) populations.
It was noteworthy that the second trial for each
bout produced more accurate predictions than the first
(narrower LoA), reinforcing previous evidence for a
practice or familiarization effect (Eston et al. 2008,
2006, 2005; Buckley et al. 2000). Moreover, the within-
subjects error for the second 2-minute PRET was
remarkably comparable to the findings of Eston et al.
(2006) for the second of their 2-minute protocols
(± 7.4 mL·kg−1·min−1) of incremental cycling. However,
whereas Eston et al. (2006) argued (without reporting
their 95% LoA) that the V
.
O2max predictions from the 
2-minute protocol were more reproducible than their
4-minute protocol, the longer of our PRETs (3 minutes)
was more reproducible than the shorter one. The likely,
and perhaps unsurprising, explanation for this is that
in contrast to the 3-minute bouts, the V
.
O2 values did
not stabilize during the 2-minute bouts, particularly at
RPE 17, owing to the V
.
O2 slow component delaying
the attainment of a steady-state level (Xu & Rhodes
1999). The narrower 95% LoA in the 3-minute bout
reflect that in a worse case scenario, a participant’s
estimate of, say, 40 mL·kg−1·min−1 in trial 1 could be
as high as 46 or as low as 34 mL·kg−1·min−1 in trial 2.
This compares favorably with the data from the recent
studies of Faulkner et al. (2007) and Eston et al. (2008),
which used 3-minute and 4-minute incremental 
protocols, respectively. Using the above example, 
trial 2 estimates could have ranged from 50.4 to
27.2 mL·kg−1·min−1 (Faulkner et al. 2007), or from
51.0 to 27 mL·kg−1·min−1 (Eston et al. 2008). Interest-
ingly, whilst both of these studies reported improved
reproducibility when a third trial was used, their 95%
LoA remained wider than those achieved with the 
current two-trial PRET.
Consideration of the impact of truncating the RPE
range on the predictions of V
.
O2max is pertinent owing
to the potential for utilizing PRETs among populations
for whom exercise to levels equating to “Very Hard”
(RPE 17) are contraindicated or inadvisable, such as
cardiac patients, obese or sedentary participants. The
protocols used in the current and previous studies of
this kind have included a bout at RPE 17, and then
removed its data to derive a prediction model for the
range 9–15. Similarly, ignoring that data from the RPE
15 bout has enabled extrapolations of V
.
O2max for the
range 9–13. The effects of such manipulations on the
criterion validity of our modified PRET are noteworthy,
particularly when data from only three bouts (9, 11 and
13) are used. Although the situation is better for the 
3-minute than the 2-minute PRETs in that the biases
between criterion and predicted V
.
O2max values remained
nonsignificant (the mean values are similar), the 
magnitude of the within-subjects error from the 9–15
(± 10.8 mL·kg−1·min−1) and the 9–13 (± 15.1 mL·
kg−1·min−1) predictions now reflect worse case differ-
ences of ± 26% and ± 36%, respectively. Compared to
the optimal predictions based on the full data set
(± 17%), these margins of error are excessive on an
individual basis. However, had the predictions been
made from data collected in PRETs that intentionally
did not go beyond RPE 15 or RPE 13, it is possible that
the self-regulated intensities for each bout would have
been different. In this sense, we endorse the sugges-
tion made by Faulkner et al. (2007) that participants’
awareness of the protocol containing “Hard” and “Very
Hard” bouts might have led them to under-regulate
their efforts as part of a pacing strategy. Indeed, the
PRET used in this study enabled them to re-evaluate
their chosen exercise intensity after 1 minute, and this
may have refined such a strategy given that the bout’s
endpoint was now closer. St Clair-Gibson et al. (2006)
posit how such a strategy is governed by the brain’s
teleoanticipatory center, which synthesizes knowledge
of task endpoint with other inputs such as memory 
of prior events and knowledge of metabolic reserves.
It would be interesting to observe what impact restrict-
ing the PRET to an upper limit of RPE 15 (or 13) would
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have on such a strategy and the physiological responses
that ensue.
In conclusion, the data from this study serve to
reinforce the potential efficacy of the perceptually reg-
ulated approach, first suggested by Eston et al. (2005),
to estimate maximal oxygen uptake. In particular, the
modifications made to the PRET (protocol and related
documentation) appear to have provided a more valid
test of a person’s ability to apply the concept of per-
ceived exertion in production mode than has been
adopted before. Our participants could regulate their
exercise output in a discontinuous protocol requiring
3-minute bouts of self-regulated cycling well enough to
facilitate reasonable, and reproducible, predictions of
their V
.
O2max. Given the body of knowledge now avail-
able, it is time to explore the utility of this technique in
a more applied setting, for example, amongst people
where maximal exercise testing is not practicable,
such as in community health and rehabilitation settings.
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